. ABC-severity scoring for PLSR Regression 5 . F  3  3  2  high  AD8  76  10  M  3  3  3  high  AD9  81  6  F  2  3  2  intermediate  AD10  79  2  F  1  3  3  intermediate  AD11  77  12  M  3  3  3  high  a Thal phase 2.14x10 -6
AD neuorpathalogic change B
1.23x10 -4
1.50x10 -3 * *Computed for prediction of the ABC scores of our mRNA data based on the PLSR model produced from the Top 5/Bottom 5 signals in the published dataset.
Supplementary Table S4 . Cytokine interaction prior knowledge.
Cytokine Expression Location Function in the CNS

IL-1β, IL-1α
Expressed primarily by microglia in CNS injury, directly related to Aβ plaque formation 9 . Positive feedback loop in microglia, astrocytes, and endothelial cells 10 . Up-regulated by APP 11 .
Causes astrocyte proliferation and secretion of MMPs, IL-1, IL-6, TNF, NGF 12 . In endothelial cells, up-regulates E and P selectins, MCP-1, increased permeability of BBB 12 . Up-regulated APP, astrocyte proliferation and overexpression of S100B 9 . Up-regulated APP expression in PC12 cultures 13 . Up-regulated TNF-α expression in rat astrocyte cultures when applied together with IFN-γ 14 . Up-regulated RANTES expression in primary human astrocytes in the presence of IFN-β. IL-1β up-regulated MCP-1 and MCP-3 in cultured rat astrocytes via NFκB and p38/JNK pathways 15 . IL-1β up-regulated bFGF expression from astrocytes in rat brain 16 .
IL-1ra
Astrocyote and microglia expressed in response to norepinephrine 17 .
Receptor agonist of IL-1, anti-inflammatory 18 .
IL-2
Up-regulated in peripheral mononuclear cells in moderate-severe AD 19 .
Promoted survival and neurite extension in neuron culture, and stimulated proliferation of oligodendrocyte cultures 20 .
IL-4
IL-4 expressed by rat microglia but not neurons or astrocytes in vivo 21 . IL-4 receptor expressed by astrocytes, neurons 22, 23 .
Reduced astrocyte/microglial activation, reduced Aβ deposition, and increased neurogenesis in APP/PS1 mouse model 22 . Provided trophic support for immature rat neuron cultures 24 . Down-regulated IL-1β in rat hippocampus 22 .
IL-5
Ligand, but not receptor, is expressed by astrocytes and microglia 25 .
Induced proliferation in rat microglial cultures 26 . Promoted Mk31 progenitor differentiation into neurons 27 .
IL-6
Secreted by, astrocytes, and neurons [28] [29] [30] in response to IL-1β, TNF-α, IFN-γ. Secreted by microglia in response to pathogens and multiple cytokines 30 . Upregulated in CSF of sporadic AD patients 31 . Down-regulated by estrogen and testosterone, and upregulated with aging.
Up-regulated APP production in rat cortical neurons 11 , and promoted neurite outgrowth. Enhanced cultured rat neuron survival under stress 30, 32 . Enhanced neuronal differentiation from PC12 cultures in a process involving the STAT3 pathway 33 . Down-regulates TNF-α expression in rat astrocyte cultures 34 .
IL-7
Astrocyte expressed 24 . Receptor, IL-7R, expressed by normal human neuron Neuron apoptosis 36 . Mediated normal human neuron progenitor cell differentiation into astrocytes 35 . Provided trophic support for immature neuron progenitor cells 35 . cultures and increased number of astrocytes and microglia in culture 24 .
IL-8
Astrocyte expressed 37 . Expressed by human microglial cultures treated with IFN-γ 38 . Projection neurons in the hippocampus, dentate nucleus and other locations express CXCR2 receptor, and Purkinje neurons in the cerebellum express Duffy Ag/receptor. Both receptors bind IL-8 37 .
Provided trophic support for immature neuron cultures 24, 37 .
IL-9
Ligand and receptor primarily expressed by murine neurons in vitro 39 . Receptors, IL-9R and IL-2Rγ, were primarily expressed by astrocytes 40 .
Inhibited neuron apoptosis in murine neocortex via JAK/STAT pathway 39 . Induced mouse astrocyte cultures to express MIP-3A 40 . Up-regulated Th17 cell migration into the mouse CNS 40 .
IL-10
Secreted by microglia 41 and neonatal spinal cord astrocytes 42 . IL-10R expressed by cortical rat neurons 43 .
Reduced IL-6 production in murine microglia cultures treated with LPS 44, 45 by inhibiting NFκB activity. Protective of cortical rat neuron cultures via PI3K/AKT and STAT-3 pathways 43 . Inhibits TNF-α expression in mouse astrocyte cultures 34 . Shown to indirectly reduce astrocyte reactivity to injury 46 . Down-regulated IL-1α, IL-1β, TNF-α, and IL-6 in human microglia cultures treated with Aβ or LPS 45 .
IL-12 (p70)
IL-12 (p40) IL-12p70 is a dimer incorporating IL-12p40 and IL-12p35 subunits, and IL12p70 is typically considered to be the biologically active form 47 . IL-12 p40 expressed by microglia 12, 48 . Both subunits expressed by astrocytes in LPS-treated murine astrocyte cultures 49 . IL12p40 was also expressed by astrocytes in mouse brain treated with LPS 50 . though IL12p40 was not expressed in a murine AD model 51 . IL-12 receptor subunits β1 and β2expressed by IL-12p40 up-regulated by IFN-γ and IL-12p70 in human microglial cultures 48 . Induced microglial expression of inducible nitric oxide synthase. 47 Upregulated nitric oxide synthase in murine neuron cultures 52 . Promoted neurite outgrowth in mouse sympathetic ganglion neurons 53 . IL-12p40 homodimer induced expression of IL-16 in mouse and human microglia cultures 54 . microglia 48 . Functional IL-12 receptor expression in murine neuron cultures 52 .
IL-13
Expressed by microglia, but not neurons or astrocytes of rat brain injected with LPS 55 . Expressed from rat microglia co-cultured with neurons, but not from microglia monoculture 55 .
Down-regulated IL-1β and IL-6, but up-regulated MCP-1 secretion in human microglial cultures treated with Aβ or LPS 45 . Up-regulated microglial activation and Aβ clearance in 4.5 month old APP23 mice 56 . Sustained expression of inducible nitric oxide synthase and TNF-α, and increased microglia survival and neuronal death in rat cortex treated with both LPS and IL-13 neutralizing antibody 55 .
IL-15
Expressed by astrocytes and microglia in human fetal cultures 57 . Receptor, IL-15Rα, is expressed by microglia in mouse brain 58 , and by cultured rat neural stem cell and neurons, but not astrocytes or oligodendrocytes 59 .
Increased expression from human fetal astrocyte cultures in response to IL-1β, IFN-γ, TNF-α, and in human fetal microglial cultures treated with INF-γ or LPS 57 . Up-regulated JAK1 pathway activity in mouse brain 58 . IL-15 knockout mice demonstrated memory deficit 60 . Reduced MAP-2 levels and neurite outgrowth, and up-regulated STAT3 phosphorylation in differentiating rat neuron cultures 59 .
IL-17
Expressed by microglia in response to IL-1β and IL-2 61 .
Receptor, IL-17R, expressed by mouse microglia and astrocytes, but not neurons. 61 Works synergistically with IL-6 to induce IL-6 expression in primary astrocyte cultures, and involves NF-κB, JNK, and p38 pathway activation 62 . Up-regulated IL-6 production in mouse microglial cultures 61 .
FGF basic
Expressed in astrocytes and some populations of neurons and microglia in rat brain 63 . Expressed from microglia, neurons, and most notably from astrocytes in rat cultures 64 .
Chronic infusion of FGF basic after lesion was applied to rat EC enhanced survival of medial septal neurons 63 . Promotes generation of MAP2 positive and GFAP positive cells from rat microglial cultures 65 . Demonstrated to be necessary for adult hippocampal neurogenesis in mouse 66 .
Eotaxin
Expressed by cultured murine microglia treated with pituitary adenylyl cyclase-activating polypeptide 67 . Receptors, CCR2, CCR3, CCR5 are expressed in human astrocytes 68 .
Up-regulated cultured mouse astrocyte migration 68 . IP injection lead to inhibited neurogenesis in mice 69 .
G-CSF
Ligand and receptor expressed by neurons in human and rat brains 70 .
Reduced PARP and CC3 activity in cultured rat neurons treated with camptothecin NO 70 .
GM-CSF Ligand was expressed in rat neurons and
Anti-apoptotic affect in rat neuron cultures via PI3K-Akt pathway 71 .
oligodendrocytes while the receptor, GM-CSFR, was expressed only in rat neurons 71 .
IFN-γ
Expressed by adult rat astrocytes treated with TNF-α 72 .
Up-regulated TNF-α expression in rat astrocyte cultures when applied together with IL-1β or LPS 14 . Co-cultures of primary rat neurons and microglia treated with IFN-γ and Aβ demonstrated neuronal loss, but not neuron monocultures treated with IFN-γ and Aβ 73 . Down-regulated eotaxin expression by murine microglial cultures 67 . Up-regulated MIG expression in mouse microglial cultures 74 .
IP-10
Expressed in normal human brains and up-regulated in reactive astrocytes in AD brains 75 . Receptor, CXCR3, expressed in neurons 75 .
Was up=regulated in Tg2576 mice 76 . Demonstrates coordinated up-regulation with MIP-1β in AD brains 75 . Up-regulates ERK1/2 in mouse neuron cultures 75 .
MCP-1
Expressed by rat astrocytes and oligodendrocytes exposed to Aβ 77 , and human fetal astrocytes and microglia treated with LPS 78 .
Chemoattractant for rat and human microglial cultures [77] [78] [79] .
MIP-1α
Expressed by human fetal astrocytes and microglia treated with LPS 78 .
Was not changed in 9 month old Tg2576 mice 76 . Chemoattractant for human fetal microglia cultures 78 .
MIP-1β
Chemoattractant for human fetal microglia cultures 78 .
PDGF-BB
Expressed by neurons, but not other cell types in human brain 80 . Receptor expressed in rat brain neurons and cultured rat neurons 81 .
Enhanced neurite outgrowth and neuron survival in primary rat cultures 81 .
RANTES
Expressed by reactive astrocytes 77, 82 .
RANTES treatment of rat neuron cultures exposed to toxic thrombin and sodium nitroprusside enhanced survival 83 . Chemoattractant for rat microglial cultures 77 .
TNF-α
Expressed by primary rat astrocyte cultures 34 , human embryonic microglia cultures 29 , and neurons in 3xTg-AD mice 84 .
Up-regulated IL-10 expression by human fetal microglial cultures 85 . Focally administered TNF-α lead to up-regulated Aβ, tau hyper-phosphorlyation and microglial activation in 3xTg-AD mice 84 . Upregulated MCP-3 expression by macaque astrocyte cultures 86 . Up-regulated MCP-1 and MCP-3 in cultured rat astrocytes via NFκB and p38/JNK pathways 15 .
VEGF
Expressed by reactive astrocytes 87 . Receptor, Flt-1, expressed in human microglia 88 .
Stimulated microglial chemotaxis in transwell, and receptor, Flt-1, is up-regulated in human AD samples 88 . Neurotrophic for cultured neurons 89 and shown to simulate neurogenesis 90 .
IL-2Rα
--
IL-3
Expressed by cultured mouse astrocytes treated with endotoxin 91 .
Activated mouse glial cultures via JAK2/STAT5 pathway 92 . Reduced tau phosphorylation, neurite loss and neuronal death in response to fibrillary Aβ via PI3K and JAK/STAT activation in primary mouse neuron cultures 93 .
IL-16
Expressed by microglia but not astrocytes in murine and human cultures 54, 94 .
Expressed in areas of developing human brain that are undergoing neuropoesis 95 .
IL-18
Expressed by neurons, purkinge cells, astrocytes and microglia 96 . Neuronexpressed receptors 96 .
Up-regulated APP and APP cleavage via BACE- 1 97 in SH-SY5Y cultures, resulting in increased Aβ production. Up-regulated GSK3β 97 and tau phosphorylation 98 in SH-SY5Y cultures.
CTACK Expressed in mouse olefactory bulb neurons 99 .
Anti-CTACK antibodies reduced the presence of T cells in mouse olfactory bulbs 99 .
GRO-α
Expressed by neurons and endothelial cells in rat brain treated with soman (seizure model) 100 . Gro-α and receptor, CXCR2 were both expressed in activated microglia in human brain MS lesions 101 .
Rat brain neuron and endothelial cell expression of GRO-α after soman treatment , followed by neutrophil infiltration 100 . Activated ERK1/2 and PI3K pathways, and up-regulated tau hyperphosphorylation in mouse neurons 102 .
HGF
Expressed in GFAP positive astrocytes, LN3 positive microglia, and occasional cortical neurons from human AD brains, and in the vicinity of Aβ plaques 103 .
Neurotrophic effect on mouse dopaminergic neuron cultures 104 . Anti-apoptotic effect on neurons when administered to site of transient ischemia in gerbils 104 .
IFN-α2
Gene expressed by GFAP positive astrocytes in mouse 105 .
Up-regulated GTPases and IP-10 in mouse neuron cultures via STAT1 pathway 105 .
LIF
Expressed by neurons in human brains 106 and activated rat microglial cultures 107 .
LIF expressed by rat activated microglia promoted astrocyte differentiation from neural stem progenitor cells via JAK/STAT and MAPK activation 107 .
MCP-3
Expressed by macaque astrocyte cultures 86 .
Up-regulated migration of cultured macaque monocytes through a 3µm filter 86 . Correlated with macrophage and microglial migration in human gliomas 108 .
M-CSF
Expressed by astrocytes during mouse brain development 109 and HIV-1 infected human fetal microglia 110 . Receptor, Fms tyrosine kinase expressed by microglia in rat brain 111 .
Induced microglial activation involving PI3K, GTPase, and Rac activation in a microglial cell line 112 . Inducted MIP-1α and MIP-1β and upregulated RANTES expression in human fetal microglia infected with HIV-1 110 .
MIF
Basally expressed by hippocampal neurons 113 and expressed by microglia in the vicinity of Aβ plaques in APP mice 113 .
Down-regulated microglial activation and microglial TNF-α expression in LPS treated mixed glia mouse cultures 114 .
MIG
Expressed in mouse microglia, but not astrocyte, cultures 74 .
Receptor, CXCR3, expressed in mouse and human microglia and astrocyte cultures 115 .
Up-regulated migration in human microglial cultures 115 .
β-NGF
Expressed by rat astrocyte cultures 116 . Receptor, TrkA, is expressed in mouse microglial cultures 117 .
Chemotactically up-regulated rat microglial migration in a transwell 117 .
SCF
Expressed mainly by neurons in mouse brain 118 . Expressed by mouse astrocytes during the first 7 days of culture and by cultured neurons and microglia 118 .
Up-regulated mRNA of NGF, BDNF, ciliary neurotrophic factor in mouse astroglial cultures 118 .
SCGF-β --
SDF-1α
Expressed in human neurons and astrocytes 119 . Receptors, CXCR4 and CXCR7 are expressed by human neural progenitor cell 120 and activated rat microglial cultures 121 .
Up-regulated human neuronal progenitor cell survival in culture via ERK1/2 activation 120 . Upregulated microglial migration via ERK1/2 and proliferation via ERK1/2 and Akt signaling 121 . Disruption of SDF-1α polarization at the BBB correlated with leukocyte infiltration in MS 122 .
TNF-β --
TRAIL
Receptors, but not ligand, found in neurons, astrocytes, microglia of human brain 123 .
Inducted apoptosis in rat neuron cultures 124 .
